Two feeding trials with baby pigs were conducted to evaluate the effects of additions of L-tryptophan and L-giutamic acid to a low protein (16%) starter diet on performance and plasma urea nitrogen, a-amino nitrogen and free tryptophan. In experiment 1, but not in experiment 2, glutamic acid addition (3.36%) improved rate of gain and feed efficiency. Tryptophan addition did not improve performance in either experiment. Plasma tryptophan data in both experiments indicated that the tryptophan level ~.nd availability were adequate in the low-protein diet. The response to glutamic acid suggests inadequate levels of dispensable amino acids for the baby pig in the low-protein basal diet.
Introduction
There is interest in using diets low in crude protein (16%) for young pigs and in supplementing these diets with amino acids, particularly lysine and methionine (Allee et al., 1973; Katz et al., 1973; Miller et al., 1973) . In general, crude protein can be reduced from 18 to 16% in baby pig diets without decreasing performance if lysine and methionine are maintained at the levels present before protein reduction (Meade et al., 1965) . The National Research Council (1973) 22% protein in the diet of the 5 to 10 kg pig is considerably higher than that present in low-protein (16%) starters. The N.R.C. recommendation of .18% tryptophan may be marginal in low-protein starters if the availability of tryptophan is low. Two experiments were conducted to determine if available tryptophan and dispensable amino acids were limiting factors in a low-protein (16%) starter diet that was assumed adequate in all other indispensable amino acids.
Experimental Procedure
Experiment 1. Thirty crossbred pigs, initially averaging 4.7 kg body weight and 21 days of age, were randomly allotted from littermate groups to 10 blocks of three individual feeding pens per block. The pigs were placed on. experiment the day of weaning. Pens within a block were randomly assigned one of three dietary treatments: 1) 16% crude protein basal (table 1) 2) basal plus .03% L-tryptophan and 3) basal plus 3.36% L-glutamic acid. Levels of additions to diets 2 and 3 were those equivalent to the difference in tryptophan and amino acid nitrogen between a 16 and an 18% crude protein starter diet. Pigs had ad libitum access to feed and water, and they were weighed weekly during a 28-day period. Blood samples were obtained from an orbital sinus on day 14 and 28.
Experiment 2. Twenty-four pigs, initially averaging 5.6 kg body weight and 31 days of age, were randomly allotted from littermate groups to five blocks of four feeding pens per block, four blocks with a single pig and one block with two pigs per pen. After weaning, the pigs received an 18% protein diet for a 9-day pre-experimental period. Pens within a block were randomly assigned one of four dietary treatments: 1) 16% crude protein basal (table  1) , 2) basal plus 3.36% glutamic acid, 3) basal plus 3.36% glutamic acid and .03% L-tryptophan and 4) 18% crude protein diet (table 1) . Pigs had ad tibitum access to feed and water and were weighed weekly during a 21-day period. Blood was obtained from an orbital sinus on day 7 and 21.
General. Both experiments were analyzed as randomized complete block designs, the pen being the experimental unit for weight gain and feed:gain ratio data and the bleeding time by pen average being the unit in split-plot analyses of plasma urea nitrogen, a-amino nitrogen and 3 Ralston Purina Co., St. Louis, Missouri, 63188. tryptophan data. Autoanalytical methods were used for urea nitrogen (Marsh et al., 1965) , wamino nitrogen (Palmer and Peters, 1966) and free tryptophan (Hess and Udenfriend, 1959 
Results
Experiment 1. Tryptophan supplementation of the basal diet did not improve average weight gains and feed:gain ratios of the pigs (table 2) . Glutamic acid addition, however, improved rate of gain (P > .10) and feed:gain ratio (P < .01). Neither tryptophan nor glutarnic acid additions significantly affected plasma tryptophan or a-amino nitrogen concentrations. Tryptophan supplementation did lower (P < .05) plasma urea nitrogen levels of pigs compared with pigs fed supplemental glutamic acid or the average of pigs fed the basal diet and the basal diet plus glutamic acid. Plasma tryptophan and a-amino nitrogen values were greater (P < .01) on day 28 than on day 14.
Experiment 2. There were no significant differences in weight gains and feed:gain ratios among dietary treatment means (table 3) . Plasma urea nitrogen values were greater (P < .01) for treatment means of pigs fed 18% protein than for those fed the 16% protein basal diet. Plasma a-amino nitrogen and tryptophan values did not differ among treatment means. Tryptophan values, however, were greater (P < .05) on day 21 than on day 7.
Discussion
Results of experiment 1 indicate that the pigs responded positively to dispensable amino acid addition to the 16% protein diet. A similar response was not observed in experiment 2, but there was a trend to improved feed:gain ratio. (1973) for the 5 to 10 kg pig. The methionine-cystine level of the diets was .62%, which probably is adequate because baby pigs have not benefited from additions of methionine to low-protein (16%) diets (Katz et al., 1973; Miller et al., 1973) . The limiting factor in the basal diet was probably dispensable amino acids.
The reason for the lack of performance responses to glutamic acid addition in experiment 2 is not clear. It may be because of differences in initial age of pigs between the two experiments. In experiment 1, pigs were weaned at 21 days of age and immediately placed on test diets; in experiment 2, pigs were weaned at 22 days of age but not placed on test diets until 9 days post-weaning.
Performance and plasma tryptophan summaries of experiments 1 and 2 indicate that tryptophan furnished by the feedstuffs in the 16% protein basal diet was well utilized and of adequate level for baby pigs. Zimmerman (1975) observed that the plasma tryptophan level of baby pigs fed a diet containing the minimum requirement level of.15% tryptophan (N.R.C., 1973) is about .70 mg per 100 milliliters. The plasma concentrations found in these experiments were much higher; in some instances, larger by a factor of two.
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